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(54) LIQUID COMPOSITION, INK SET, AND METHOD AND DEVICE USING THE COMPOSITION AND SET 

(57)Abstract: 

PURPOSE: To provide sufficient image density of good fixing properties 
and also good printing quality level and perform the ink jet recording of 
high uniformity of solid image by containing fine crushed cellulose in a 
liquid composition containing at least cationic substances. 
CONSTITUTION: When ink containing a dye is used for a liquid 
composition and the composition is mixed with ink on a position of 
permeating into a recording medium, in the first stage of reaction of 
cationic substances contained in the liquid composition, association is 
generated by the ionic mutual action of a low-molecular-weight 
substance, out of the cationic substances contained in the liquid 
composition and an anionic compound in ink, and a dye in ions is 
agglomerated instantaneously and separated from solution. In the second 
stage, an associated body of the anionic compound and the low- 
molecular-weight cationic substance is adsorbed by very fine crushed 
cellulose contained in the liquid composition, and the size of an 
agglomerate of dye formed by the association gets larger further to make 
it harder to permeate into spaces among fibers of recording paper. As a 
result, solid-liquid separation is performed, and the liquid section only is 
permeated into the recording paper. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid constituent which is a liquid constituent which contains the cation nature matter at least, and is 
characterized by the pulverizing cellulose containing further. 

[Claim 2] The liquid constituent according to claim 1 which the with a molecular weight of 1,000 or less cation nature 
matter contains. 

[Claim 3] The liquid constituent according to claim 1 or 2 whose mean particle diameter of a pulverizing cellulose is 
5.0 micrometers or less. 

[Claim 4] The liquid constituent according to claim 1 to 3 which the cation nature matter and the pulverizing cellulose 
contain in 0.05 in all - 20% of the weight of the range. 

[Claim 5] The liquid constituent according to claim 1 to 4 which the cation nature matter and the pulverizing cellulose 
have simultaneously in 1 0: 1 - 1 : 1 0 by the weight ratio. 

[Claim 6] Furthermore, the liquid constituent according to claim 1 to 5 with which cation nature polymer is contained. 
[Claim 7] The liquid constituent according to claim 6 whose molecular weight of cation nature polymer is 2,000 or 
more. 

[Claim 8] Furthermore, the liquid constituent containing water and the water-soluble organic solvent according to 
claim 1 to 7. 

[Claim 9] The liquid constituent according to claim 1 to 8 whose cation nature matter is a surfactant. 

[Claim 10] The ink set characterized by putting together the ink of at least 1 color chosen from a liquid constituent 

according to claim 1 to 9, yellow, a Magenta, cyanogen and black, red, blue, and each color ink group that consists of 

green. 

[Claim 11] The ink set characterized by putting a liquid constituent according to claim 1 to 9 and the ink of three colors 
of yellow, a Magenta, and cyanogen together. 

[Claim 12] The ink set characterized by putting a liquid constituent according to claim 1 to 9 and the ink of four colors 
of yellow, a Magenta, cyanogen, and black together. 

[Claim 13] The ink set according to claim 10 to 12 whose ink contains an anionic compound. 

[Claim 14] The ink set given in any of claims 10-12 they are with which ink contains the water soluble dye which has 

an anionic machine. 

[Claim 15] An ink set given in either claim 10- in which ink contains a pigment and an anionic compound - the claim 
12. 

[Claim 16] The image formation method characterized by including the process (B) which gives the ink which contains 
an anionic compound for a liquid constituent according to claim 1 to 9 at least with the process (A) of a record medium 
made to adhere to an image formation field at least to a record medium by the ink-jet recording method. 
[Claim 17] The image formation method according to claim 16 that an ink-jet recording method is an on-demand type 
ink-jet recording method. 

[Claim 18] The image formation method according to claim 16 of making a liquid constituent adhering to a record 
medium by the ink-jet recording method. 

[Claim 19] The image formation method according to claim 16 to 18 that an ink-jet recording method is an ink-jet 
recording method which makes heat energy act on ink. 

[Claim 20] The image formation method according to claim 16 of performing a process (A) in advance of a process 
(B). 

[Claim 21] The image formation method according to claim 16 of performing a process (A) after a process (B). 
[Claim 22] Image formation equipment characterized by having the stowage and ink-jet record means of an ink set 
according to claim 10 to 15. 
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[Claim 23] Image formation equipment characterized by having the 1st record unit which has the stowage and its 
regurgitation means of a liquid constituent according to claim 1 to 9, and the 2nd record unit which has the stowage 
and its regurgitation means of the ink which contains an anionic compound at least. 

[Claim 24] Image formation equipment according to claim 23 whose regurgitation means is an ink-jet record means. 
[Claim 25] Image formation equipment according to claim 22 to 24 which is a means by which an ink-jet record means 
makes heat energy act on ink, and forms an ink drop. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the ink set which combined the liquid constituent used the the best for 
the image formation which especially used the ink-jet recording method, and this liquid constituent, and the image 
formation method and image formation equipment using these about the technology of acquiring the picture which 
reduces the so-called color bleeding (phenomenon) produced when a color picture forms to a regular paper, and has 
water resistance. 
[0002] 

[Description of the Prior Art] The ink-jet record method makes the globule of ink fly, and records by making ink 
adhere to record media, such as paper. According to the ink-jet record method of a method of making a drop breathing 
out by giving heat energy to ink and generating a foam, using an electric thermal -conversion object as a regurgitation 
energy supply means especially indicated in JP,61-5991 1,B, JP,61-59912,B, and JP,61-59914,B, high-density multi- 
orifice-ization of a recording head can be realized easily, and high resolution and a high-definition picture can be 
recorded at high speed. 

[0003] however, as ink used for the conventional ink-jet record method Since what made water the principal 
component and water-soluble high boilers, such as a glycol, contained for the purpose, such as dryness prevention and 
blinding prevention of a nozzle, in this is common, When recording on a regular paper using such ink, the problem of 
the uneven picture presumed not to obtain sufficient fixing nature or to be based on the uneven distribution of the 
loading material in a recording paper front face or a sizing compound occurring was produced. Moreover, when it was 
going to obtain especially a color picture, before fixing the ink of a certain color to the recording paper, there was a 
problem that a color did not spread in the boundary portion of a unique picture, or the picture which should be mixed 
unevenly (this phenomenon is hereafter called bleeding), and should be satisfied was not acquired from the ink of two 
or more colors piling up one after another. 

[0004] On the other hand, the method of adding the compound which raises the permeability of a surfactant etc. to 
JP,55-65269,A into ink as a means which raises fixing nature is indicated. Moreover, using for JP,55-66976,A the ink 
which made the volatile solvent the subject is indicated, however, although the permeability of the ink to the recording 
paper increases by the method of adding a surfactant etc. into the former ink and it improves to some extent about the 
fixing nature and bleeding of ink, in order that the recording paper may be deep and the color material in ink may also 
carry out until osmosis, un-arranging [ of picture concentration and saturation falling ] arises In addition, the breadth to 
the longitudinal direction of ink was also generated, consequently the problem of the sharpness of an edge falling or 
resolution falling was also generated. In addition to the case of the former which described the volatile solvent above 
on the other hand in the case of the latter method using the ink made into the subject, and same un-arranging arising, it 
was easy to generate the blinding by evaporation of the solvent in the nozzle section of a recording head, and was not 
desirable. 

[0005] Furthermore, in order to improve the problem mentioned above, in advance of injection of ink, the method to 
which the liquid which cheats out of a picture good beforehand on a record medium is made to adhere is proposed. For 
example, after making the liquid containing the organic compound which has two or more cation nature machines per 
molecule adhere on a record medium, the method of recording in the ink which the anionic color contained is indicated 
by JP,63-299971,A. Moreover, after making the acid liquid containing the succinic acid etc. adhere on a record 
medium, the method of recording in the ink which the anionic color contained is indicated by JP,64-9279,A. 
Furthermore, the method of giving the liquid which makes JP,64-63185,A insolubilize a color in advance of record of 
ink is indicated. 

[0006] however, the above ~ the bleeding depressor effect between the color ink mentioned above since it was what is 
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going to raise a blot and water resistance of a picture by the deposit of the color itself as for any method is inadequate, 
and since the color which deposited tends to be unevenly distributed in the record paper, the covering nature to the pulp 
fiber of the recording paper is bad, and the uniform feeling of a picture will fall 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is made in order to solve the 
technical problem of five points listed below in view of the above-mentioned actual condition. That is, the two 
following points are mentioned as a technical problem in the case of performing ink-jet record to a regular paper. 
** Printing grace be also good, having good fixing nature. 

** Sufficient picture concentration is obtained and the homogeneity of a solid picture is high. 

Moreover, in addition to the above-mentioned point, the three following points are mentioned as a technical problem at 
the time of the color picture formation especially to a regular paper. 
* * Prevent bleeding. 

** Color-reproduction nature is good and a high definition picture should be acquired. 

** Make the water resistance of a record picture perfect. 

[0008] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this inventions. That is, 
this invention is a liquid constituent which contains the cation nature matter at least, and are the ink set which 
combined the liquid constituent characterized by the pulverizing cellulose containing further, and this liquid 
constituent, and the image formation method and image formation equipment using these. 
[0009] 

[Function] According to drawing 9 , the function at the time of the image formation of the liquid constituent containing 
the cation nature matter of this invention is explained. In addition, although the case where it records using the color 
ink containing the water soluble dye containing an anionic machine for simplification of explanation is explained, it is . 
the same when recording using the pigment ink which the anionic compound and the pigment contain. 
[0010] If the liquid constituent concerning this invention is mixed with ink in the position which permeated a record in 
the paper or the recording paper when an anionic compound is included, for example, is used with the ink which 
contains a color as a color material As shown in (c) of drawing 9 , the component of the low molecular weight of the 
cation nature matter contained in the liquid constituent and the anionic compound in ink cause a meeting by the ion- 
interaction as the 1 st phase of a reaction, the color in ink condenses momentarily and separation is started from a 
solution phase. 

[001 1] Next, as the 2nd phase of a reaction, since it adsorbs by the pulverizing cellulose by which the meeting object of 
an anionic compound and the cation nature matter of low molecular weight is included in a liquid constituent (a mean 
particle diameter is 5.0 micrometers or less preferably), the size of the floe of the color produced in the above- 
mentioned meeting becomes still larger ( drawing 9 (d) illustration), and it is hard coming to enter the crevice between 
the fiber of the recording paper. Consequently, since it will detach by solid-liquid and only a liquid portion will sink 
into record Kaminaka ( d raw ing 9 (e) illustration), improvement in printing grace and coexistence on a fixing 
disposition are achieved. 

[0012] Bleeding does not happen, either, so that it may not be mixed mutually, though the adjoining dot was formed in 
unique ink like [ at the time of the conventional full color image formation mentioned above ], since the viscosity of 
the floe formed by the component, anionic color, and pulverizing cellulose of low molecular weight of the cation 
nature matter simultaneously generated by mechanism which was mentioned above became large and did not move 
with the movement of a solvent object. Moreover, since the above-mentioned floe is essentially water-insoluble nature, 
the water resistance of the formed picture will become perfect. Moreover, it also has the effect that the light-proof 
robustness of the picture formed of the shielding effect of a pulverizing cellulose also improves. 
[0013] 

[Best Mode of Carrying Out the Invention] Next, the desirable embodiment of this invention is described and this 
invention is explained still in detail. First, the liquid constituent containing the cation nature matter is described. The 
liquid constituent of this invention is a liquid constituent which contains the cation nature matter at least, is 
characterized by the cation nature matter (preferably 1,000 or less molecular weight) and the pulverizing (mean particle 
diameter being 5.0 micrometers or less preferably) cellulose containing, and makes it preferably the mode which with a 
molecular weight of 2,000 or more cation nature polymer contained further. 

[0014] the ink which the ink set of this invention is characterized by using the liquid constituent of the above this 
inventions, and the color which contains an anionic machine at least contains as colored ink for record used with a 
liquid constituent preferably - or the ink which the anionic compound and the pigment contain at least is used 
[001 5] The operation effect of the liquid constituent of this invention is as having mentioned above, and the anionic 
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compound used with the water soluble dye which has the cation nature matter contained in a liquid constituent and the 
anionic machine contained in ink, or the pigment forms a meeting object first according to an ion-interaction. In 
addition, the formation reaction rate of this meeting object needs to be very quick. 

[0016] The constituent of the liquid constituent of this invention is explained below. As cation nature matter which is 
the indispensable component of the liquid constituent of this invention, preferably, although anything will be suitably 
used if it is the with a molecular weight of 1,000 or less cation nature matter, in this invention, the cation nature matter 
of the low molecular weight of molecular weight 100-700 is used still more preferably, if molecular weight is smaller 
than 100 - the waterproof improvement effect ~ small -- 1000 - when larger still more preferably than 700, there is an 
inclination of a coloring nature fall depending on the kind of color, and it is not so desirable 
[0017] As such cation nature matter, concrete for example, the 1st class, the 2nd class, and a tertiary amine salt type 
compound, Specifically Hydrochlorides, such as a lauryl amine, a coconut amine, a stearyl amine, and a rosin amine, 
On a quarternary-ammonium-salt type compound and a concrete target Acetate etc.; Lauryl trimethylammonium 
chloride, Lauryl benzyl trimethyl chloride, lauryldimethyl benzyl ammoniumchloride, Benzyl tributyl 
ammoniumchloride, a benzalkonium chloride, etc.; A pyridinium-salt type compound, Specifically; imidazoline type 
cation nature compounds, such as cetyl pyridinium chloride and a cetyl pyridinium star's picture, Specifically, 
dihydroxyethyl stearyl amine etc. is mentioned to the ethylene oxide addition product of; high-class alkylamines, such 
as 2-heptadecenyl-hydroxyethyl imidazoline, and a concrete target. 

[0018] Furthermore, in this invention, the amphoteric surface active agent which shows cation nature in a certain pH 
field in this case can also be used. More specifically, the compound of an amino acid type amphoteric surface active 
agent;R-NH-CH2-CH2-COOH type compound; betaine mold, the amphoteric surface active agent which are a sulfate 
type besides carboxylate type amphoteric surface active agents, such as a stearyl dimethyl betaine and a lauryl 
dihydroxyethyl betaine, a sulfonic-acid type, a phosphoric-ester type, etc. are mentioned. Of course, it is necessary to 
take which method of whether a liquid constituent is adjusted so that it may be set to pH below those isoelectric pomts, 
in using these amphoteric surface active agents, or to adjust so that it may be set to pH below this isoelectric point, 
when it mixes with ink on a record medium. As mentioned above, although the example of a low-molecular cation 
nature compound was given, the compound which can be used by this invention cannot be overemphasized by 
necessarily not being limited to these. 

[0019] Next, the pulverizing cellulose which is another indispensable component of the liquid constituent of this 
invention (a mean particle diameter is 5.0 micrometers or less preferably) is explained. As too mentioned above about 
the operation and effect in this invention of the pulverizing cellulose concerned as the 2nd phase of the reaction of a 
liquid constituent and ink By making it hard to make the meeting object which consists of the color and low-molecular 
cation nature matter which have the anionic machine obtained in the 1 st phase adsorb into a molecule, to enlarge 
further size of the floe of the color produced in the meeting, and to enter the crevice between the fiber of the recording 
paper It is in attaining coexistence of printing grace and fixing nature by infiltrating into record Kaminaka only the 
liquid portion which left the color material in ink in the record paper, and was detached by solid-liquid. 
[0020] although the pulverizing cellulose which has the above operation effects means what ground further the 
crystalline cellulose obtained by drying a vegetable fiber, and was processed the shape of a particle, and in the shape of 
a fine crystal, as for the suitable particle diameter of the pulverizing cellulose used for this invention, what is made into 
a thing 5.0 micrometers or less by the mean particle diameter measured by the laser dispersion method is desirable If 
larger than 5.0 micrometers, since fixing near the nozzle of an ink-jet recording head will tend to take place, it is not 

[0021] Moreover, a book under the present circumstances, natural as cation nature polymer boiled and used, although 
the poly allylamine hydrochloride, a polyamine sulfone hydrochloride, a polyvinyl amine hydrochloride, chitosan 
acetate, etc. can be mentioned for example, » it is not necessarily limited to these Moreover, it is not necessarily 
limited to the above-mentioned hydrochloride type and an acetate type. 

[0022] In this invention, you may use the compound which cation-ized a part of Nonion nature polymer as the above- 
mentioned cation nature polymer. As such a thing, specifically, although the copolymer of a vinyl pyrrolidone and the 
4th class salt of an amino alkyl alkylate, the copolymer of acrylamide and the 4th class salt of aminomethyl 
acrylamide, etc. can be mentioned, not being limited to these compounds, of course cannot be overemphasized. In 
addition, especially, the molecular weight stated by this invention points out the thing of the weight average molecular 
weight of the polyethylene-oxide conversion for which it asked by GPC, as long as there is no notice. 
[0023] Although 0.05 - 20 % of the weight is a suitable range and the content which doubled the cation nature matter 
and the pulverizing cellulose is 0.5 - 5% of the weight of a range more preferably on weight criteria as an amount of 
these components contained in the liquid constituent of this invention, the combination of the matter used respectively 
needs to determine the optimal range, moreover, the mixed rate of the cation nature matter in a liquid constituent, and a 
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pulverizing cellulose - weight criteria -- 10:1-1:10 -- it is the range of 5:1-1 :5 preferably If this rate exceeds 10:1, the 
water resistance of a printing object will tend to fall, as for suppression of bleeding, 1:10 or less are conversely 
insufficient, and since the edge sharpness of a picture tends to fall, it is not desirable. 
[0024] Next, the component of others which constitute a liquid constituent is explained concretely. The liquid 
constituent concerning this invention usually consists of water, a water-soluble organic solvent, and other additives 
besides the above-mentioned cation nature matter and a pulverizing cellulose. As a water-soluble organic solvent used 
by this invention Ketones, such as amides, such as a dimethylformamide and a dimethylacetamide, and an acetone 
Ether, such as a tetrahydrofuran and a dioxane, a polyethylene glycol, Polyalkylene glycols, such as a polypropylene 
glycol, ethylene glycol, A propylene glycol, a butylene glycol, a triethylene glycol, 1, 2, 6-hexane triol, a thiodiglycol, 
a hexylene glycol, Alkylene glycol, such as a diethylene glycol, an ethylene glycol methyl ether, The low-grade alkyl 
ether of polyhydric alcohol, such as the diethylene-glycol monomethyl ether and the triethylene-glycol monomethyl 
ether Others [ monohydric alcohol /, such as ethanol, isopropyl alcohol n-butyl alcohol and isobutyl alcohol, ], A 
glycerol, a N-mefhyl-2-pyrrolidone, 1 , 3-dimethyl-imidazolidinone, a triethanolamine, a sulfolane, a dimethyl 
SARUHOKI side, etc. are used. Although there is especially no limit about the content of the above-mentioned water- 
soluble organic solvent, it is a range with 5 - 40 % of the weight it is still more desirable and suitable five to 60% of the 
weight of all liquid weights. 

[0025] Moreover, further in addition to this, you may blend suitably additives, such as a viscosity controlling agent, pH 
regulator, antiseptics, various surfactants, an antioxidant, and an evaporation accelerator, with the liquid constituent of 
this invention if needed. Selection of a surfactant is important especially when adjusting the permeability to the record 
medium of a liquid. 

[0026] Although it is more desirable that it is colorlessness, when mixed with ink in record-medium superiors, the 
thing of the light color of the range which does not change the color tone of each color ink is sufficient as the liquid 
constituent of this invention, furthermore ~ as the suitable range of the various physical properties of the above liquid 
constituents - near 25 degree C - it is « pH ~ 3-12 - desirable -- 3-8 - it is more preferably referred to as 3-5, and 
surface tension is more preferably made into 10-40 dyn/cm ten to 60 dyn/cm, and viscosity is made into l-30cps. In 
addition, although mentioned later, the surface tension of the liquid constituent of this invention has a method of a low 
more desirable than the surface tension of the ink used with this liquid constituent. 

[0027] Next, the ink which constitutes the ink set of this invention is explained. When using a pigment as a color 
material, using the water soluble dye which contains an anionic machine as a color material, as for the ink used by this 
invention, it is desirable to use the thing which made the anionic compound use together. Water, the water-soluble 
organic solvent and other components, for example, a viscosity controlling agent, pH regulator, antiseptics, a 
surfactant, an antioxidant, etc. are further contained in the above ink used by this invention at this if needed. 
[0028] If it is the water-soluble acid dye indicated by the Color Index (COLOUR INDEX), direct dye, and a reactive 
dye as a water soluble dye containing the anionic machine used by this invention, there will be especially no limitation. 
Moreover, if what does not have a publication in a Color Index has an anionic machine, for example, a sulfone 
machine, a carboxyl group, etc., there will be especially no limit. Naturally in a water soluble dye here, a thing with the 
pH dependency of solubility is also contained. 

[0029] The water-soluble organic solvent used for said liquid constituent as a water-soluble organic solvent contained 
in the ink which the water soluble dye contains as above color material can be used similarly. Moreover, suppose that it 
is the same also about the suitable range of the content in the ink of these water-soluble organic solvents. Furthermore, 
it is completely the same as that of the case of a liquid constituent also about the suitable physical-properties range of 
ink. However, about the surface tension of ink, in case the direction which made surface tension of ink higher than the 
surface tension of the liquid constituent of this invention enforces the image formation method of this invention, it may 
be effective and is desirable. The detail is not clear although it is thought that this will be for demonstrating the effect 
that the liquid constituent driven in previously can make uniform wettability on the record medium of the ink driven in 
later, for example on a printing process if both surface tension is adjusted to this appearance. 
[0030] In using a pigment as a color material of the ink used by this invention, it uses the amount of a pigment in 2 - 
12% of the weight of the range preferably one to 20% of the weight by the weight ratio to all ink weights. Although 
carbon black is specifically mentioned as a pigment used in this invention as what is used for black ink For example, it 
is carbon black manufactured by the furnace method and the channel process. That in which 40-1 50ml / lOOg, and 
volatile matter have 0.5 to 1 0%, and pH value has [ a specific surface area according / the diameter of a primary 
particle / to 1 5-40mmicro and a BET adsorption method / 50-300m2/g and DBP oil absorption ] the property of 2 - 9 
grade is used preferably. As commercial elegance which has such a property, they are No.2300, No.900, MCF88, 
No 33 No 40, No.45, No.52, MA7 and MA8, and No.2200B (above), for example. The Mitsubishi Kasei make, 
RAVEN 125 5 (above, made in Colombia), REGAL400R, REGAL330R, REGAL660R, MOGUL L (above Cabot 
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make), ColorBlack U FW1, COLOR (above) Black FW18, Color Black SI 70, Color Black SI 50, Printex 35 Printex 
There is Degussa make etc. and all can be used preferably. 

[0031] moreover, as a pigment used for the ink of yellow For example C. I.Pigment Yellow 1, C.I.Pigment Yellow 2, 
C.I.Pigment Yellow 3, C.I.Pigment Yellow 13, C.I.Pigment Yellow 16, C.I.Pigment Yellow The 83rd grade is 
mentioned. As a pigment used for the ink of a Magenta For example, C.I.Pigment Red 5, C.I.Pigment Red 7, 
C.I.Pigment Red 12 and C.I.Pigment Red 48 (calcium), C. I.Pigment Red 48(Mn) C.I.PigmentRed 57 (calcium), C. 
I.PigmentRed 112, C.I.Pigment Red As a pigment which the 122nd grade is mentioned and is used for the ink of 
cyanogen For example C. I.Pigment Blue 1, C.I.Pigment Blue 2, C.I.PigmentBlue 3, C.I.Pigment Blue 15:3, 
C.I.Pigment Blue 16, C.I.Pigment Blue 22 C.I.Vat Blue 4 C.I.Vat Blue Although the 6th grade is mentioned, it is not 
restricted to these. Moreover, of course, the newly because of this invention besides above manufactured pigment can 

also be used. . . . 

[0032] Moreover, although anythings can be used if it is a water soluble resin as a dispersant made to contain in ink 
when using a pigment, the thing of the range of 1,000-30,000 is [ weight average molecular weight ] desirable still 
more desirable, and the thing of the range of 3,000-15,000 is used preferably. As such a dispersant, specifically 
Styrene, a styrene derivative, vinyl naphthalene, A vinyl naphthalene derivative, alpha, the fatty alcohol ester of beta- 
ethylene nature unsaturated carboxylic acid, etc., An acrylic acid, an acrylic-acid derivative, a maleic acid, a maleic- 
acid derivative, an itaconic acid, An itaconic-acid derivative, boletic acid, a boletic acid derivative, vinyl acetate, a 
vinyl pyrrolidone, The block copolymer which consists of at least two or more monomers (among these, at least one 
hydrophilic monomer) chosen from an acrylamide, its derivative, etc. or a random copolymer, graft copolymers, or 
these salts are mentioned. Or natural resin, such as rosin, a shellac, and starch, can also be used preferably. These 
resins are meltable in the solution in which the base was dissolved, and are alkali meltable type resins. In addition, as 
for the water soluble resin used as these pigment agents, it is desirable to make it contain in 0.1 - 5% of the weight of 
the range to all ink weights. 

[0033] When it is ink which a pigment which was especially described above contains, it is desirable that the whole ink 
is adjusted neutral or alkaline. Since it can consider as the ink which raised the solubility of such a thing, then the water 
soluble resin used as a pigment agent, and was further excellent in mothball nature, it is desirable. However, since it 
may become the cause of the corrosion of the various members currently used for the ink-jet recording device in this 
case, it is desirable preferably to consider as the pH range of 7-10. In this case, as a pH regulator used, inorganic alkali 
chemicals, organic acids, mineral acids, etc. of alkali metal, such as various organic amines, such as a diethanolamine 
and a triethanolamine, a sodium hydroxide, a lithium hydroxide, and a potassium hydroxide, such as a hydroxide, are 
mentioned, for example, the water soluble resin which is the pigment and dispersant which were described above - an 
aquosity solvent -- it distributes or dissolves in the inside of the body 

[0034] In the ink which the pigment used by this invention contained, a suitable aquosity solvent object is the mixed 
solvent of water and the water-soluble organic solvent, and it is desirable to use not the common water that contains 
various ion as water but ion exchange water (deionized water). 

[0035] As a water-soluble organic solvent used mixing with water For example, methyl alcohol, ethyl alcohol, n-propyl 
alcohol, Isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, Alkyl alcohols of the carbon numbers 1-4, such as tert- 
butyl alcohol; A dimethylformamide, Amides, such as a dimethylacetamide; Ketones, such as an acetone and diacetone 
alcohol, or a keto-alcohols; tetrahydrofuran, Ether, such as a dioxane; Polyalkylene glycols; ethylene glycol, such as a 
polyethylene glycol and a polypropylene glycol, A propylene glycol, a butylene glycol, a triethylene glycol, 1, 2, 6- 
hexane triol, a thiodiglycol, a hexylene glycol, alkylene glycol; in which alkylene machines, such as a diethylene 
glycol, contain 2-6 carbon atoms - glycerol; - the ethylene glycol monomethyl (or ethyl) ether - The low-grade alkyl 
ether of polyhydric alcohol, such as the diethylene-glycol methyl (or ethyl) ether and the triethylene-glycol 
monomethyl (or ethyl) ether; A N-methyl-2-pyrrolidone, 2-pyrrolidone, 1, and 3-dimethyl-2-imidazolidinone etc. is 
mentioned. The low-grade alkyl ether of polyhydric alcohol, such as polyhydric alcohol, such as a diethylene glycol, 
and the triethylene-glycol monomethyl (or ethyl) ether, is desirable also in the water-soluble organic solvent of these 
many. 

[0036] Generally, the content in the ink of a water-soluble organic solvent which was described above considers as 3 - 
50% of the weight of the range of all ink weights, and is preferably taken as 3 - 40% of the weight of the range, 
moreover ~ as the content of the water used ~ all ink weights - it takes preferably for 30 - 80% of the weight of the 
range ten to 90% of the weight 

[0037] Moreover, the ink which the pigment used by this invention contained can add a surfactant, a defoaming agent, 
antiseptics, etc. suitably, in order to consider as the ink which has a desired physical-properties value other than the 
above-mentioned component if needed. Moreover, a water soluble dye which was described above besides the above- 
mentioned pigment as a color material can also be added suitably. Moreover, since the one where the surface tension of 
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ink is larger than the surface tension of the liquid constituent of this invention is desirable when using like the above 
the ink which the pigment contains, it is desirable that the surfactant made to contain in ink adjusts the surface tension 
of ink to the appearance. 

[0038] After the water soluble resin and water as a dispersant add and agitate a pigment to the aquosity medium 
contained at least first as the production method of the ink which a pigment which was described above contained, it 
distributes using the below-mentioned distributed means, centrifugal separation processing is performed if needed, and 
desired dispersion liquid are obtained. Next, it considers as the ink which adds and agitates an additive component 
which was mentioned to these dispersion liquid by the sizing compound and the above, and which was chosen suitably, 
and is used by this invention. 

[0039] In addition, although it is required to add a base in order to dissolve a resin when using an alkali meltable type 
resin which was described above as a dispersant, as bases in this case, inorganic bases, such as organic amines, such as 
a monoethanolamine, a diethanolamine, a triethanolamine, amine methyl propanol, and ammonia, or a potassium 
hydroxide, and a sodium hydroxide, are used preferably. 

[0040] Moreover, in the production method of the ink which the pigment contains, before stirring and carrying out 
distributed processing of the aquosity medium containing a pigment, it is effective to perform pre mixing more than for 
30 minutes. That is, since such pre mixing operation can improve the wettability on the front face of a pigment and can 
promote adsorption of the dispersant on the front face of a pigment, it is desirable. 

[0041] If the disperser used in the case of distributed processing of the above-mentioned pigment is a disperser 
generally used, although what thing may be used, a ball mill, a roll mill, a sand mill, etc. are mentioned, for example. 
Also in it, a high-speed type sand mill is used preferably, and a super mill, a Sand grinder, a bead mill, an agitator mill, 
a grain mill, dynomill, a pearl mill, the COBOL mill (all are tradenames), etc. are mentioned as such a thing, for 
example. 

[0042] Moreover, although the pigment which has the optimal particle size distribution from the request of clogging- 
proof nature etc. is used when using the ink which the pigment contains for the ink-jet record method As a method of 
obtaining the pigment which has desired particle size distribution Technique, such as combination of classifying with 
making size of the trituration media of a disperser small, enlarging the filling factor of trituration media, lengthening 
the processing time, making regurgitation speed late, the filter after trituration, a centrifugal separator, etc. and such 
technique, is mentioned. 

[0043] In this invention, when using the ink containing a pigment, it is desirable to add anionic compounds, such as an 
anionic surfactant or an anionic anionic polymeric material, besides the various components explained above into ink. 
When the anionic compound is not especially used as a dispersant, it is indispensable to add such anionic matter. As an 
addition in this case, you may be 0.2 - 5 % of the weight preferably 0.05 to 10% of the weight. Moreover, it is a 
desirable mode to also make pH below the isoelectric point adjust and contain an amphoteric surface active agent. In 
this case, as an example of the anionic surfactant used, a carboxylate type, a sulfate type, a sulfonate type, a 
phosphoric-ester type, etc. can use preferably each thing currently generally used. Moreover, as an example of an 
anionic macromolecule, although an alkali meltable type resin, the thing which copolymerized the acrylic acid can 
specifically be mentioned to a part of sodium polyacrylate or macromolecule, of course, it is not limited to these. 
[0044] Next, although the image formation method of this invention is explained The process which makes a liquid 
constituent which described above the image formation method of this invention adhere to the image formation field on 
a record medium or an image formation field, and its near (A), It is characterized by including the process (B) which 
injects as a drop the ink which the color which contains an anionic machine at least contains, or the ink which the 
anionic compound and the pigment contain at least from a regurgitation orifice to a record medium according to a 
record signal. In addition, the image formation field as used in the field of this invention is a field where the dot of ink 
adheres, and the thing of the field which about 1-5 dots of outsides of the field where the dot of ink adheres left is 
pointed out near the image formation field. 

[0045] As long as said liquid constituent and ink of this invention will be in the state of living together in record- 
medium superiors, as the image formation method of this invention, which thing may be used, therefore it is not a 
problem any shall be previously given on a record medium between a liquid constituent and ink. Moreover, although it 
is not restricted especially about time after making a liquid constituent adhere to a record medium until it makes ink 
adhere on a record medium when a liquid constituent is made to adhere to a record medium previously, it is desirable 
to make ink adhere on a record medium within simultaneous or several seconds mostly. 

[0046] Especially as a record medium used for the above-mentioned image formation method, it is not limited and the 
so-called regular papers, such as a copy paper, bond paper, etc. which are used from the former, are used suitably. Of 
course, the coat paper and the bright film for OHP which were specially produced to ink-jet record are also used 
suitably. Furthermore, it can be used suitable also for common paper of fine quality and common glossy paper. 
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[0047] Although how to make it adhering all over a record medium with a spray, a roller, etc. is also considered as a 
method of making a liquid constituent adhering on a record medium, for example, it is desirable that the ink-jet method 
to which a liquid constituent can be made to adhere alternatively and uniformly still more preferably only near the 
image formation field where ink adheres or an image formation field, and its image formation field performs. 
Moreover, although various ink-jet recording methods can be used in this case, especially a desirable thing is a method 
which carries out the regurgitation of the drop using the foam generated with heat energy. 

[0048] Subsequently, the recording device used for this invention is explained. ****** which gives a record signal to 
this invention at the record ink of a recording head, and breathes out a drop with the generated heat energy is desirable. 
The composition of the recording head which is the principal part of the equipment is shown in drawing 1 , drawing 2 , 
and drawin g 3 . 

[0049] A head 13 pastes up the glass and the ceramic which have the slot 14 which lets ink pass or a plastic sheet, and 
the exoergic head 15 (although the thin film head is shown drawing, not limited to this) which has the exoergic resistor 
used for thermal recording, and is obtained. The exoergic head 15 consists of a good substrate 20 of thermolysis nature, 
such as the exoergic resistor layer 1 8 formed with the protective coat 16 formed by the silicon oxide etc., the aluminum 
electrode 17-1 and 17-2, Nichrome, etc., the accumulation layer 19, and an alumina. 

[0050] Record ink 21 is coming to the regurgitation orifice 22, and forms the meniscus 23 with the pressure P. Here, if 
an electrical signal joins the aluminum electrode 17-1 and 17-2, the field shown by n of the exoergic head 15 generates 
heat rapidly, and a foam will be generated in the ink 21 which has touched here, a meniscus 23 will project by the 
pressure, and it will become the ink globule 24 from the regurgitation orifice 22, and will fly toward a recorded 
material 25. The schematic diagram of the recording head which put in order many nozzles shown in drawing 1 is 
shown in drawing 3 . This recording head sticks the same exoergic head 28 as what was explained in 27 and drawing 1 
which have much passage, such as a glass plate, and is made. In addition, drawing 1 is the cross section of a head 13 
along ink passage, and drawing 2 is a cross section in the A-B line of drawing 1 . 

[0051] An example of the ink-jet recording device which included this head in drawin g 4 is shown. In drawing 4 > 61 is 
a blade as a wiping member, and the end is held by the blade attachment component, turns into the fixed end, and 
makes the gestalt of a KARENCHI lever. A blade 61 is held with the gestalt which it has been arranged in the position 
contiguous to the record section by the recording head 65, and was projected in the moving trucking of a recording 
head 65 in this example. 62 is the cap of the delivery side of a recording head 65, it is arranged in the home position 
which adjoins a blade 61, moves in the direction perpendicular to the move direction of a recording head 65, contacts 
an ink delivery side, and is equipped with the composition which performs capping. Further 63 is an ink absorber 
which adjoins a blade 61 and is formed, and is held with the gestalt projected in the moving trucking of a recording 
head 65 like a blade 61. The regurgitation recovery section 64 is constituted by the aforementioned blade 61, a cap 62, 
and the ink absorber 63, and removal of moisture, dust, etc. is performed to an ink delivery side by a blade 61 and the 
ink absorber 63. 

[0052] The recording head which records on the recorded material which counters the delivery side which 65 has a 
regurgitation energy generation means and allotted the delivery by breathing out ink, and 66 are the carriage for 
carrying a recording head 65 and performing the movement. Carriage 66 engaged with the guide shaft 67 possible 
[ **** ], and has connected a part of carriage 66 with the belt 69 driven by the motor 68 (not shown). Thereby, carriage 
66 becomes movable [ in alignment with the guide shaft 67 ], and becomes movable [ the record section by the 
recording head 65, and its adjoining field ]. 

[0053] The feed section for 51 inserting a recorded material and 52 are delivery rollers driven by the motor (not 
shown). It is discharged to the eccrisis section which arranged the eccrisis roller 53 as the delivery side of a recording 
head 65 and the position which counters are fed with a recorded material by these composition and record advances by 
it. 

[0054] Although the cap 62 of the regurgitation recovery section 64 has evacuated from the moving trucking of a 
recording head 65 in case a recording head 65 returns to a home position by record end etc. in the above-mentioned 
composition, the blade 61 is projected in moving trucking. Consequently, wiping of the delivery side of a recording 
head 65 is carried out. In addition, when a cap 62 performs capping in contact with the delivery side of a recording 
head 65, a cap 62 moves so that it may project in the moving trucking of a recording head. 

[0055] When a recording head 65 moves to a record starting position from a home position, a cap 62 and a blade 61 are 
in the same position as the position at the time of said wiping. Consequently, also in this movement, wiping of the 
delivery side of a recording head 65 is carried out. Movement at the home position of the aforementioned recording 
head 65 moves to the home position which adjoined the record section at the predetermined intervals, not only the time 
of a record end and regurgitation recovery but while moving in a record section for record of a recording head 65, and 
the above-mentioned wiping is performed with this movement. 
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[0056] Drawing 5 is drawing showing an example of the ink cartridge 45 which held the ink supplied to a head through 
ink feed-zone material, for example, a tube. 40 is the ink hold section which held the ink for supply, for example, an 
ink bag, and the plug 42 made of rubber is formed at the nose of cam here. By inserting a needle (not shown) in this 
plug 42, the ink in the ink bag 40 is closed on a head, if supply is possible. 44 is an ink absorber which receives waste 
ink. As the ink hold section, that in which the liquid-facing surface with ink is formed with a polyolefine, especially 
polyethylene is desirable. 

[0057] **** shown not only in that from which the head and ink cartridge like the above became another object but in 
drawing 6 as an ink-jet recording device used by this invention - that with which they were united is also used suitably 

[0058] In drawing 6 , 70 is a record unit, the ink hold section which held ink into this, for example, an ink absorber, is 
contained, and the ink in this ink absorber has composition breathed out as an ink drop from the head section 71 which 
has two or more orifices. As a material of an ink absorber, polyurethane can be used, for example. 72 is an air free 
passage mouth for making the atmosphere open the interior of a record unit for free passage. This record unit 70 is 
replaced with and used for the recording head shown by drawin g 4 , and attachment and detachment of it are attained 
to carriage 66. In addition, in the recording device used for this invention, although the ink-jet recording device which 
heat energy is made to act on ink above, and carries out the regurgitation of the ink drop was mentioned as the 
example, the ink-jet recording device of the piezo method which uses a piezoelectric device can be used similarly. 
[0059] Now, in enforcing the record method of this invention, it uses the recording device which arranged in on 5 
carriage the recording head shown for example, in aforementioned drawing 3 . Drawing. 7 is the example. 81, 82, 83, 
and 84 are the recording heads for carrying out the regurgitation of yellow, a Magenta, cyanogen, and the record ink of 
black each color, respectively. Moreover, 85 is a head which carries out the regurgitation of the colorless liquid 
constituent. This head is arranged at said recording device, and carries out the regurgitation of the record ink of each 
color according to a record signal. Moreover, the colorless liquid constituent is made to adhere to the portion in which 
the record ink of each color adheres to the recording paper at least beforehand in advance of it. Although drawing 7 
showed the example which used five recording heads, as it is not limited to this and shown in drawin g 8 , it is also 
desirable to divide a liquid flow channel and to perform yellow, a Magenta, cyanogen, black, and a colorless liquid 
constituent by one recording head. Of course, a liquid constituent and the sequence which the order of record of ink 
described above may take arrangement of a head which becomes reverse. 
[0060] 

[Example] An example and the example of comparison are shown below, and this invention is explained to it still more 
concretely. In addition, it is taken as weight criteria that it is especially with the "section" and "%" among a sentence, 
unless it is shown. The particle diameter of a pulverizing cellulose was measured with the laser dispersion method. 
Moreover, the molecular weight of the cation nature matter is the weight average molecular weight of the 
polyethylene-oxide conversion measured by GPC, and was measured about the weight average molecular weight of the 
dispersant of pigment ink by the GCP method which made styrene polymer the standard. 

[0061] an example 1 — first, after carrying out the mixed dissolution of the following component, pressure filtration 
was carried out in the membrane filter (tradename : a FURORO pore filter, Sumitomo Electric Industries make) whose 
pore size is 0.22 micrometers further, and the liquid constituent A with which pH is adjusted to 4.8 was obtained 
Component of the liquid constituent A - benzyl tree n-butyl ammoniumchloride (molecular weight : 31 1) 
Section [ 5.0 / ] - SEORA Scream (3.5 Micrometers of Mean Particle Diameters) [Asahi Chemical Industry Make, 
Microcrystal Nature Cell Sirloin, and 10% Slurry] 10.0 Sections - Diethylene Glycol 10.0 Sections - Ion Exchange 
Water 75.0 Sections [0062] (Production of Ink I) Next, the following component was mixed, pressure filtration was 
carried out in the membrane filter (tradename : a FURORO pore filter, Sumitomo Electric Industries make) whose pore 
size is 0.22 micrometers further, and the yellow which the color containing the anionic machine with which pH is 
adjusted to 4.8 contains, a Magenta, cyanogen, and each color ink Yl, Ml, CI, and Bl of black were obtained. This 
Y1,M1,C1, andBl were used as Ink I. 
[0063] 

Yellow ink Yl -C.I. direct yellow 86 The two sections - thiodiglycol The ten sections - ASECHIRE Norian EH The 
0.05 sections - ion exchange water The 87.95 sections [0064] 

Magenta ink Ml -C.I. acid red 289 The 2.5 sections - thiodiglycol The ten sections - ASECHIRE Norian EH The 0.05 
sections - ion exchange water The 87.45 sections [0065] 

Cyano ink CI -C.I. acid blue 9 The 2.5 sections - thiodiglycol The ten sections - ASECHIRE Norian EH The 0.05 
sections - ion exchange water The 87.45 sections [0066] 

Black ink Bl -C.I. hood black 2 The 4.0 sections - thiodiglycol The ten sections - ASECHIRE Norian EH The 0.05 
sections - ion exchange water The 85.95 sections [0067] The ink set applied to this invention using the liquid 
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constituent A and Ink I of this example which were obtained as mentioned above was constituted, and it recorded on 
the PPC form (Canon make). The color picture was formed using five recording heads shown in drawing 7 using the 
recording device same with having been shown in drawing.4 as a used ink-jet recording device. Under the present 
circumstances, point-struck the liquid constituent A, carried out it, it was made to adhere in the record paper first, and 
Ink I was made to adhere after that. The recording head used here has the recording density of 360dpi, and made it 
5kHz of drive frequencies as drive conditions. Moreover, about yellow, a Magenta and cyano ink, and the further 
colorless liquid constituent, the head of 40pl(s) was used for the regurgitation volume per dot, respectively, and the 
head of 80pl(s) was used for it per dot about black ink. In addition, these record conditions are the same through the 
example and the example of comparison at the time of using the ink containing the color described below. Moreover, 
the environmental condition in the case of a printing test is unified into RH 25 degrees C / 55%. 
[0068] Using combination with ink I using the liquid constituent A and color which were used in the example 2 
example 1 as a color material, it considered as the ink set of this example, Ink I was first adhered to the recording 
paper, and printing record was performed like the example 1 except striking the liquid constituent A the back and 
carrying out it. 

[0069] The liquid constituent B of this example which consists of the following component like the liquid constituent 
A of example 3 example 1 was produced. 

Component of the liquid constituent B - poly allylamine hydrochloride (peak =10,000 of PAA-HCI-3L, the Nitto 
Boseki make, and molecular weight part cloth) The 0.5 sections - SEORA scream (3.5 micrometers of mean particle 
diameters) [the Asahi Chemical Industry make, a microcrystal nature cell sirloin, and 10% slurry] The 10.0 sections - 
lauryl benzyl trimethyl chloride (molecular weight : 353) The 1.0 sections - diethylene glycol The 10.0 section - ion 
exchange water The 78.5 sections [0070] The ink set applied to this invention using the ink I which the liquid 
constituent B and color of this example obtained as mentioned above contain was constituted, and it recorded on the 
PPC form (Canon make) on the same conditions as an example 1. Under the present circumstances, the liquid 
constituent B was point-struck, was carried out, it adhered in the record paper first, and Ink I was adhered after that. 
[0071] Using combination with ink I using the liquid constituent B and color which were used in the example 4 
example 3 as a color material, it considered as the ink set of this example, Ink I was first adhered to the recording 
paper, and printing record was performed like the example 3 except striking the liquid constituent A the back and 
carrying out it. 

[0072] As it stated to the example 5 following, the yellow which contains a pigment and an anionic compound, 
respectively, a Magenta, cyanogen, each color ink of black, Y2, M2 and C2, and B-2 were obtained. This Y2, M2, C2, 
and B-2 were used as Ink II, and the ink set of this example was constituted with the liquid constituent A used in the 
example 1 . It recorded on the PPC form (Canon make) using this ink set. In this example, after having point-struck the 
liquid constituent A, carrying out it and making it adhere in the record paper first, Ink II was made to adhere and 
printing record was performed. The recording head used here has the recording density of 360dpi, and made it 5kHz of 
drive frequencies as drive conditions. Moreover, about yellow, a Magenta and cyano ink, and also the liquid 
constituent A, the head of 40pl(s) was used for the **** volume per dot, respectively, and the head of 60pl(s) was used 
for it per dot about black ink. In addition, these record conditions are the same through the example at the time of using 
the ink containing the pigment described below. Moreover, the environmental condition in the case of a printing test is 
unified into RH 25 degrees C / 55%. 
[0073] (Production of Ink II) 

Black ink B-2 (production of pigment dispersion liquid) 

- A styrene-acrylic-acid-ethyl-acrylate copolymer (acid number 140, weight common division-into-equal-parts **** 
5,000) The 1.5 sections - monoethanolamine The 1.0 sections - diethylene glycol The 5.0 sections - ion exchange water 
The 81.5 sections [0074] The above-mentioned component is mixed, it warms at 70 degrees C by the water bath, and a 
pitch is dissolved completely. After adding the carbon black (MCF88, Mitsubishi Kasei make) 10 section and the 
isopropyl alcohol 1 section which were newly made by this solution as an experiment and performing pre mixing for 
30 minutes, distributed processing was performed on condition that the following. 

- Disperser : Sand grinder (product made from the Igarashi machine) 

- Trituration media : a zirconium bead, and filling-factor:50% of the diameter of 1mm and trituration media (volume 
ratio) 

- Trituration time : further, centrifugal separation processing (for 12,000rpm. and 20 minutes) was performed, the big 
and rough particle was removed, and it considered as dispersion liquid for 3 hours. 

[0075] (Production of ink) The above-mentioned dispersion liquid were used, the component which has the following 
composition ratio was mixed, the ink containing a pigment was produced, and this was made into black ink B-2. 

- The above-mentioned pigment dispersion liquid The 30.0 sections - glycerol The 10.0 sections - ethylene glycol The 
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5.0 sections -N-methyl pyrrolidone The 5.0 sections - ethyl alcohol The 2.0 sections - ion exchange water The 48.0 
sections [0076] Content yellow ink Y2 was prepared for the pigment like manufacture of black ink B-2 except having 
replaced with the pigment yellow 74 the carbon black (MCF88, Mitsubishi Kasei make) 1 0 section used on the 
occasion of manufacture of yellow ink Y2 black ink B-2. 

[0077] Content Magenta ink M2 was prepared for the pigment like manufacture of black ink B-2 except having 
replaced with the pigment red 7 the carbon black (MCF88, Mitsubishi Kasei make) 10 section used on the occasion of 
manufacture of Magenta ink M2 black ink B-2. 

[0078] Content cyanogen ink C2 was prepared for the pigment like manufacture of black ink B-2 except having 
replaced with the pigment blue 1 5 the carbon black (MCF88, Mitsubishi Kasei make) 10 section used on the occasion 
of manufacture of cyano ink C2 black ink B-2. 

[0079] Using combination with ink II using the liquid constituent A and pigment which were used in the example 6 
example 1 as a color material, it considered as the ink set of this example, Ink II was first adhered to the recording 
paper, and printing record was performed like the example 1 except striking the liquid constituent A the back and 
carrying out it. 

[0080] The ink set concerning this invention was constituted using the liquid constituent B used in the example 7 
example 3, and the ink II containing the pigment used in the example 5, and it recorded on the PPC form (Canon make) 
on the same conditions as an example 3 using this. In this example, after having point-struck the liquid constituent B, 
carrying out it and making it adhere in the record paper first, Ink II was made to adhere and printing record was 
performed. 

[0081] The ink set concerning this invention was constituted using the liquid constituent B used in the example 8 
example 3, and the ink II containing the pigment used in the example 1, and it recorded on the PPC form (Canon make) 
on the same conditions as an example 1 using this. In this example, Ink II was first adhered in the record paper, after 
that, the liquid constituent B was struck the back, was carried out, and printing record was performed. 
[0082] If it removed having not used the liquid constituent A used in the example of comparison 1 example 1, the 
completely same printing and completely same evaluation as an example 1 were performed. 

[0083] The following evaluation method and the error criterion estimated each record picture acquired in the example 1 



the example 8, and the example 1 of comparison which summarized t he content in 



[0084] Table 1 Content of examples 1-8 and example 1 of comparison 
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[0085] 1 . The picture concentration solid picture was formed using a liquid constituent and black ink, and the reflection 
density after 12-hour neglect was measured by reflection density meter Macbeth RD 915 (made in Macbeth). The error 
criterion is as follows. 

O; for less than [ more than 1.25 1.30 ] **; reflection density, less than [ more than 1.15 1.25 ] x; reflection density is 
[ reflection density / more than 1.30O; reflection density ] less than 1.15 [0086]. 2. After forming the solid picture of 
red using a fixing nature liquid constituent, yellow ink, and Magenta ink, by making the time of the end of record into 
time zero, time until it piles up another blank paper on a record picture by the self- weight, the imprint of the picture 
recorded on the background of paper is lost and a greasing stops occurring was measured on the basis of this, and was 
made into the scale of fixing nature. The error criterion is as follows. 

O; for 20 seconds or more less than 30-second **; fixing nature, 30 seconds or more less than 40-second x; fixing 
nature is [ fixing nature / less than 20 second O; fixing nature ] 40 seconds or more [0087]. 3. Using a character grace 
liquid constituent and black ink, the alphanumeric character of black was printed and viewing estimated. That in which 
feathering is hardly conspicuous was made into O, although feathering was a little conspicuous, the thing of the level 
which is satisfactory practically was made into O, and about the thing of the level not more than it, it considered as x. 
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[0088] 4. bleeding Canon make - the solid section of a liquid constituent, yellow, a Magenta, cyanogen, and each 
color ink of black was adjacently printed in the same printing mode as the printing mode E of color bubble-jet printer 
BJC-820J (lPass, uni-directional printing), and the grade of the bleeding in the boundary section of each color was 
observed by viewing Bleeding made O what is hardly generated, although bleeding had occurred a little, what is in 
satisfactory level on substance was made into O, and the thing of the other level was taken as x. 
[0089] 5. After printing the solid picture and alphanumeric character of each color ink of waterproof yellow, a 
Magenta, cyanogen, and black and leaving it for 1 hour, it was immersed for 10 seconds into tap water with a water 
temperature of 20 degrees C. Then, it took out from the water, and the filter paper was pressed lightly, the water of a 
record picture front face was drunk, it was air-dry as it is, and viewing estimated water resistance. The waterproof 
lowest ink was made into the waterproof evaluation result among yellow, a Magenta, cyanogen, and black. The 
waterproof error criterion is as follows. 

O; there is no outflow of the record agent to a margin portion, and a greasing is hardly seen. Moreover, most blots of 
an alphanumeric character are not generated. 

O; although the outflow of the record agent to a margin portion occurred a little and the alphanumeric character is 
blurred a little, it is the level which is satisfactory practically. 

x; the outflow of the record agent to a margin portion is severe, and a greasing is remarkable. Moreover, a blot of an 
alphanumeric character is also severe. 

In addition, the adhesion field to the record medium of the liquid constituent in the case of the above-mentioned 
evaluation is the same field as the image formation field of ink, and both a liquid constituent and the ink of the duty of 
printing are 100% altogether. Furthermore, the printing direction is a uni directional. 

[0090] The evaluation result about the picture acquired in the example 1 - the example 8, and the example 1 of 
comparison is indicated to Table 2 about the above-mentioned evaluation criteria. To fixing nature, character grace, 
picture concentration, bleeding, and the picture with good water resistance having been acquired, in the example 1 of 
comparison, only the picture which is inferior in character grace by low concentration was acquired, but, moreover, it 



[0091] Table 2 Evaluation result 
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[0092] Three colors of the yellow in the liquid constituent A used in the example 9 example 1 and the ink I used in the 
example 1, a Magenta, and cyanogen were used, the solid picture was altogether recorded by duty 100%, and the so- 
called process black was formed. All the printed conditions were made the same as that of an example 1. It is good and 
all the evaluation results of the bleeding in the boundary section of the picture concentration at this time, fixing nature, 
character grace, water resistance and process black, and other colors are books. 
[0093] 

[Effect of the Invention] As explained above, when color ink-jet record to a regular paper is performed especially 
according to this invention, though it is high-speed fixing nature, it is high printing grace and sufficient picture 
concentration is obtained, and the homogeneity of a solid picture is also high, a high definition picture with good color- 
reproduction nature is acquired by bleeding loess, and the outstanding ink-jet record picture with which the above 
outstanding pictures may moreover be completely satisfied of water resistance is offered. 
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(2) 

i 

[ m&m l ] 'J>te < £ * >'tt^« «J StfMfi 
2 ] 1,0 0 0 JKT®*^ >te«R 

/A SSitTl 0:1-1:1 0 <7>$ifflT#fW£nTV> 

sw*h i 5 n^irnwzmmnmtm&yo. 

[»*«7] ^^>l4^ l J^™cO^Ta^2, 0 0 

m&m i o ] i ~m$tm 9 o^-r^teEiB 

1 1 3 mStm 1 -WfeRSi 9 (DV>-Fft*^cSB* 50 

-fey h. 

[tS*E 1 2] 1 ~8l#Si 9 CO^-rtl^JClB* 

[fl*$J9 13] Y >^^T-^>Wb^«Sr#^iS^ 
Jgl O—flfcJBEl 2(DV^n^MCfB«CD-1 > >^-fey hp 

»»s*tr«f*Hi 0-1 2©fantf*fcE*e>-f >#-fe 

v ho 

toa^i 0— 2cr>^m^KB«©<> 

^iry ho 

1 6 ] 1 -it a» 9 co^m^zmm 
<Dmwm^mmmmw-(D^< t.%mmm^mm\zH 

#1:MT5I3B (B) t^^t^WSIi 50 



WHPF8-7 2 3 9 3 

2 

W*S1 8] M^-O^yx^ hE»#3t 
J&yjffio 

19] -f >^ xx y hSB^SWW >^ tzm 

w*ffii 6-w*jri 8<D^?n&\zmme>m»M!&x 

[»*S2 0] X@ (A) £X|§ (B) fcSfcSoTfr 

pif^i 6 \zVBffi<Dm&j&0S&feo 
mimz 1] x@ (a) ^xi (b> o^fr^M 

1 6 lcE«0«*&J&£& 

2 2 ] smse 1 0 1 5 ovi-rn^fc 

[»*«2 3] W*^i-»*«9ca^m^fcE« 

*s»*js2 3 \zmm<ommm^mm. 
m^m2 5] <>^^iyhB»^aw^i:« 

2 2 2 4 ov^n^KE*©®*^^ 

[0 0 0 1] 

[0 0 0 23 

-f^^xyhESm -O^cD/Jn 

^^fTOt)C0T$>^)o ftfc, 1*tt»B6 1 - 5 9 9 1 1* 
#^096 1 - 5 9 9 1 2*»«, W^me 1 - 5 

9 9 1 4^8(cfe^tii$nfc> ttfflx^;^-#t 
a*SC(0-f >^yx7 hEft*«fc«fcn«, IBgAy h 
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3 

[0003] s^>^^x7Mes 
[0004] cntc»U3fe«tt&K*s^atLT* # 

^DS 55-6526 9 ^^13, -f >£.*tejrailBttj*l 
^-5. X, ftUBPSS 5-6 6 9 7 6«i*»cB* »58tt 

u x7^*>t-^«Tt&^ mm 

ft, ±E U it W# t |ig»<Z>:*»fr D S © fcim 
[ 0 0 0 5] Hie ±*Bb;fcfflB£BfcST*»i::, f> 
ftmW 63-299971 -Jf&fgKfcL 1 &¥9>1t 

nfc^r >*TE«T*:#fttfw^snT^*. 

X, 4*WC6 4-9 2 7 9*4i*K:tt* 3A^8$^ 
MiC. WHBB6 4-6 3 1 8 5-^&»fctt, Sfe» 
[ 0 0 0 6] U&>Ufe#6* ±Bfcrn03M*fctt»B«: 



#M¥8-7 2 3 9 3 

4 

[0 0 0 7] 

to 

X, »K:#®JBK:*rr*# 9— V>TMLt 
© E»H«o>»*ttft«±K:-r*cifc. 

[0 0 0 8] 
[0 0 0 9] 

[0 0 10] *5B^lc*^a*#»j«»itt, 7r:t>ft 
# teffl V> «<& lc , g B»JK±* ^ tef B« ilS SIS L fctfc 

m~ci yztm-sztiz^ m9<D (c) ic^-r«tc, 

[0 0 11] mzK^<D% 2 gpgtbT, 7-t>Wb 

^*^^n^> 0?^L<^ ¥^fi^^5. On 
mJKT©) «»»t^o-xf:i0»*sn5»f:, ± 

(0 9 (d) mm > E»JKO3BB6H<©l»IBfcA0 
a*k:<<*:S. ^co^, *«:JB»a)* 
3&«E»ll£*fc»*attc:i:K:«:** (09 (e) m 
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«® «Hr Jl/ d - X <D3BiK«l*fc «fc 0 nfcH«<D» 

[0 0 13] 

«*r»oT, (»*KH ^fll, 0 0 0&T 

t*«atu »*L<fck mic#^S2, oooeui 

[ooi5] *sn^<o*^ta«4*ro^«!i*tt±aL'fc 
[0016] *&m<Dm#w&to<Dm&mft\zr3\,*T& 

f*>tt«RtUTlt «?£b<tt, ^Til, 00 0 
0 0-7 0 0 Ottff lW*^>tt*RSffl^*, # 

ooo, si:ffSL<fi7 o o<tt) 

[0 0 17] ^C0«^^>tt««tbTtt. S#W 

D5;>7S>«©«KI, »M«Mf;SB4»7> 



(4) #i?8-7 2 3 9 3 

R^Wfctt-feWHf U^-^A^n^-f h\ -fe^ 
fl^tt, MWCli 2 - A^rt^l/- 1 F O^yX 

ji/7=>^wens fl 

it/ [0 0 1 8] 3Elc#589iT!tok fe^pHS 
ttSfl : R - NH - C Hz - C Hz - C OOHlcofc'p*; ; 

[0 0 19] ^^©JKffttdcttCD'bi— 
TO) «»»"fe^D— ^C^lriTRWT*. M§««»» 

^ Sfiitt, f iai»t#Snfc7^>ttlS:ft.S 

®mftM2nrcm&&ft<D&*%mM*izmfr&&vz> 

[0 0 2 0] ±eco«&fPffiSE!l**^**»#-fe;VD 

5. O^miD^i:, ^f>^^xy hBB^y F® 
[0 0 2 1] x, *»W«!>»*ft3Efc:ift±*-&S»K:, 
^12, 0 0 O^lO^^t^UT-SM^t 

5(7 ;V*>il$ffi, #U tf-;P75>4SK^ *h*>WK 
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7 

[ 0 0 2 2] ^qgic^V^T^ ±fB(^)^^>ft*U 

rzitsyo%m^T*><k^ 0 comtzho) tint n# 

tfm&ztf. ^^n^(Dit^m\zm^nu^^t\t io 
mrxote^mv, GPciaDWc*uxfi/>^ 

X £ y^WS*^ Ma^2p*T* 0 . 0 5-2 01 

m%timmts.mm-e$>Y), £*9£?£b<teo. 5-51 

^M^^S^^^r^^vM^S^o x> 
te, aSffi^Tfl 0:1-1:10, »£b<i25 : 1 

[0 0 2 4] *JC, ^m^^S^-r^^^<Z)^ 

\z-d ^x^wmzmmt** ^miz^^m^m.^ 

?WJVA75H, y^^Jl/7th75F^7^ H 

m. x^i/^>j3- jk yntf ;k ^ 
l/>^'j3Hk h»Jx?l/>^U3HK 1, 2, 6 

-^•y-> h'j:*-;k w^ua- ^>i/> 

n-;k yXfl/>^ijD-j^07Wl/>^U 
n-;^ x? 1 l/>^'jG-;M^x--T;k s^x^ 

i/^^u^-w/^^x-rik mjx^u^u 4? 

)V^)VJz-^)vm. ;k -f v^DtrjVT^a- 

;k n~-f^)VT)^—M <i V^)VT 
l-tf7;V3—;HR©ffi* ^U*feU>. N-;*3MI/-2- 

l^TWfcMIJIttttV^ iMIi©5-6 0H^ 
[0 0 2 5] X, *««©SKff»««fctt3EfcCCDtt, 56? 



' !f*ffl¥8-7 2 3 9 3 

[0026] *&9iv>m#m&mz* *fi-c*scM*j: 

«ffltbTtt> 2 5tfti£T> pH£3~12> $? * b 
<&3-8, i;0^^L/<}J3-5^U ^M3^£ 1 
0-60dyn/cm, £ b < H 1 0 - 4 0 d y 

n/cm^U tt^l-30cps. <hbfcfc0n?& 

[0027] *a»H>^t-> h^ra/s-rs-r 

>&mzmvT^i£nz>. 
coo2 8] *$&wx&mt<nz>7— 
s*SttftfitLm >t^^t; (COLO 

UR INDEX) ICE«$nT^S*J8tt©B!tt» 
[0 0 2 9] ±SO«^fi»tbT*jSttS£»^#$ 

[0 0 3 0] *ftw-vQimznz>-i>t7<DmttisTm 
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T, SSfctTl-2 011%, »£U<&2-1 2 EM 

T, -MWl6-4 0mM, BETffl:«fc*ttg 
W5 0-3 0 0mVg, DBPMiStfU 0-1 
50ml/100g, J¥3§##*0. 5-10%, pHi 

Jl<D«^»tt**-r«)iplEfttUTtt, No. 
2300, No. 900, MCF 8 8, No. 33, N 

0. 40, No. 45, No. 52, MA 7 , MA 8, 
No. 2 2 0 0 B (y,_L, H^flSj£$» , RAVEN 1 
2 5 5 (&±, 3D>b7ffl , RE GAL 4 0 OR, 
R EGA L 3 3 0 R, REGAL 6 6 OR, MOGUL 

L ($k±**#y hW , ColorBlack F 
Wl, COLOR Black FW18, Color 

Black S170, Color Black S 
150, Printex 35, Printex U 

[0031] x, <XD-^ yzizmmisnzwrnt 

LTIi, flIAfcf, C. I . P i gme n t Ye I 1 o 
w 1 , C. I . Pigment Yellow 2, 
C. I , Pigment Yell ow 3, C. I . 
Pigment Yellow 1 3, C. 1 . P i g 
ment Yellow 16, C. I.Pigmen 
t Ye 1 1 ow 8 Zm&mf*>n, V*t?>*<ZH> 

piz&mznzvmtisTtes m^is c i. Pig 

ment Red 5, C. I. Pigment Re 
d 7, C. I. Pigment Red 12, C. 

1. Pigment Red 4 8 (C a) , C. I . 
Pigment Red 48 (Mn) , C. I. Pi 
gment Red 57 (Ca) , C. I. Pigra 
entRed 112, C. I. Pigment Re 
d 1 2 2^#^tf£>n, 5s7>(D'(>&\Ztiimisn2> 
WHtLTtt* C. I. Pigment Bl 
ue 1, C. I. Pigment Blue 2, 
C. I. PigmentBlue 3, C. I. Pig 
ment Blue 15:3, C. I.Pigmen 
t Blue 16, C. I . Pigment Blu 
e 22, C. I. Vat Blue 4, C. I . V 

at Blue 6^7^tf£>n&**, zn^\zm^n 
[0 0 3 2] x, m%*&m-?%m%\Z'i>2mz^m 

0-3 0, 0 0 0<B«ffl<Dfc©#»l;U<, 

<te, 3, 0 0 0-1 5, 0 0 0<D«BBCDt)O*W^L/ 



(6) #l?8-7 2 3 9 3 

gMb'-JU tinjUtfD'J K>, 7^UJP7=*F, 
ZMlitl1t'J>te< 1 1> 2 *^J^±CD# 

[0033] mz, ±&hftmfcmn&'£niznx^& 

ffl#£<&TW*Ll*. {EL, <>*S?xyh 

*©*«*LVi. z:<Di8uzmmzn%>v>Hfflmi}£i>T 

nr., >?x^/— ;ut^>, h 

50 ««T^*U*I, *«»^tttt***^tf&ns. ±8BL 
[0 0 3 4] **^Tffiffl$tl^K»^^r3tlfc<> 

[0035] xtm&UTmmtsnz&m&mmmmt 

40 n-ynW^aHk -fv^ntr^y^n— 
;k n-^;vr;Vn— ;k sec -y^;V7;i/zi— 
;K t e r t -7^)UT)]s3-)\/^<D0im$kl -4 CO 7 

7-tb7$Fm<D7*} i m;71*h>* V7±b>7)l> 
=i — )V%f<D{rb>X\3Ltrb7JVn—)),m ; ^h^k KD 

*»jyntfi/>^»ji3-;^^#U7;^^> 
50 1,2, 6-A*-y->h'Jt-;k ?ty^UD-;k 
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(xtex^w x— r;k ^u>^U3-w5 1 ;i/ 
(Xtex^JW) x-^ju huxfi/>y'j3-^y 
(x«x^;w x— T-frmo&mrfr^—frcofc 

1, 3-^^;V-2-< 
x^w>yjzi-;^y^^;i/ (xttx^W x-^;u 

[0 0 3 6] ±IBL,fc«^*«tt*«»«l©-r>^«f© 
0-9011%, fftL<tt3O-8OIlX0»8Hi: 

aiwsasKHsao'r^ct^ffl**. x, Mttt± 
£<Lt>m^3«, x> ttB^mwc* K»#*wsnTv^ 

[0 0 3 93 H. »WHtUTlBBL/fc*fe7JU*U^I 

€X7*Of«75>, «Wi*Rfl5*U»>A, 
[0 0 4 0] X. K»^W^tlTViS-f >^©fpffl^ 

•ess. BP*. z:<Dmte7v$*>>>ifmmt. mnm 



(7) #0B¥8-72 3 9 3 

[0 0 4 1] ±EUfc«»0»«ffla(Z)|||EK:«fflSn-6 

)lRZSntf)l>$)\> (firnt>SfiB*) WWIfStlS. 

[0042] x, wm^nxi^^>^^^>^ 
^f^7«$^<n:^ fttsi^m&ft<r 

[0 0 4 3] ^SSgifc^T, ffifttt : ttt m Z>'1>9& 

ifl coffin. 7x*>tto#HiSttJB*tf*tt7-*>tt©JK 

V>. ^Mtlt7xt>tt^Wffl^^nt 
H&Wfr&fctt, ^Oi^7Xt>MI^at§^ 
d©IKO»aai:L/T^ 0. 05- 
1011X, ff*l<ttO. 2-51i%tt5o X> 

SxxtM i*xxf;«* - 

jWH#*. Xs 7x^>^^0itiTH 

[0 0 4 4] ^fc*f6W©®«^*ffiJc^ViTltt^-r 
<D3S«t(Cf*»$^:SXS (A) fc, 5>to<t*>7r* 

ffjc*»-rsxe (b> t^ct^itt^. 

-f >&<D K y h^ftSilc©^!© 1 - 5 F v hM 
[0 0 4 5] *SWi©H»»**«tUT«4, ilBUfc 

stt«t^ntfMn«>'boT?t>cfc<, fox, 
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[0 0 4 6] ±|SbfcH«^d»ttfc:ffiffl*n*8B»« 

mizmmznz* mz. -i&<d tmm^mm iz *>&m 
izmmTz>z£t>w&z>o 

[oo4 7] mftm&m*tmmfe±izttm^ b^^* 
siitu ^u-^a-9-m\z^xm 
mm#<D£m\zttm&is&z%&tt%-%n%>&* jetc 

[0 0 4 8] **WirfflVi&n«>SB»e«KO 
UTIMIt"*. *&91K:ttB»'\y F0>EfiK>*fc:E 

[0 0 4 9] VyHl'3 tt-f >^ fcjrrW 1 4 £WT£ 
icffl^6n«58«^#**«58«k^y HI 5 (HT 30 

117-1 Rtf 17-2, ^DAfTM^n^li 

S«2 0J:D^T^ 9 
[0 0 5 0] E»-f>#2 lfcB&fflrtl)?* X2 2£T 

CUT, T^X^AmSSl 7- l&tfl 7-2\Z 

^#&»fc5SI»U C£fc»LTV>*-f >^ 2 1 ICJMS 
#58&U j ecDJ3E;*jT;*XX#X2 3#S6tfJU ftttii^ 
•J7>fZ2 2cfc0-f >*/h#S2 4tfc*K «fi«»2 5 

ftae^&Eia^y f^ws®*^. re*-^* f«^ 

#C<0iffi»£^-*#5X«*2 7 £El 1 tC^Tl^L 
tzb(Dtmmco&M^y F2 8&»»bTfPSns. 
ft, >^«B^ofcA7 H 1 3 0SfffiBT 

&0, ®2^®l<7>A-B«-C©!RBSi0T?&^>. 
[0 0 5 1] 84fc, Be\5/KmMfcV>^^x 50 



4*Hff8-7 2 3 9 3 

14 

H 6 1 ttEft'sy F 6 5 \Z&%> 
E«««K*»L/fcttBft:E«Stl. X> *M<Dm&. 

<5. 6 2H ES^>y H6 ScontfflPS^^^y^^ 
y l/- H 6 l l:B»n*-A#^^3 >lci»$ 
n> E»^y H 6 5 OfW6*filtail[3*3&raK»ftL 

&it*.*o 1H 6 3 tt^U- F 6 1 KlB*UTKW-6tl 
D, ^l/-H6 1tB«i E»a*/ 
H6 5(D»»JS»*^ab^JBT?«l#sn«. WE 

oTttffi®«»6 4jWft3&;*n* :/l"-F6 IRtf-f > 
£»JK#6 3fcJ:oT^>£HtlflPffifc#ih fiB*^)» 

[0 0 5 2] 6 5ttttax*JU*-«£^K&*U l± 
Wa*EUfel±WaBfftci»iSl-rs*ESttfc-<>^*«: 
WUTE»Sff5E»^y H, 6 6ttEftMyH6 5* 

r/6 6 F«i 6 7 fcflHftfllttfcflte U U y 
5>6 6 (D—mt*:—? - 6 8lZ<k^XmmZft&'VVh 

5>6 6te2M HM6 7tr»-3&»»^«Bt^D, ESI* 
F 6 5 t J;SE»«*RrX-t©»«Ufcfi«©»» 

[0 0 5 3] 5 1 tt«E»*t£#AT5fc*©ll££», 

mpHt»n-r*tt«'N«E»3»^»a*ti, Efltswt 

[0 0 5 4] ±E«*te*ViTE»^y F 6 5#fEMt 

»*. E»^5/ F6 5©ttffiPB*J7-f tf>^$n^o 
*^y^6 2)WE»^ y F6 50ttfflPWfcS»b 

[0 0 5 5) E»^\y'F6 5W-A#^->3^6E 

6 i»WEl/fc7^lf>yi*c!>ttlltBI— 

e„ 21 OS*, J:a>»»fc^Virt>E»^^ F6 50Pt 

mpH^^-f tr>y$ns. uecde»mH6 5o* 

— A#3^^a>^©»»r4. E«»T»M»ttffliaiB»tf 
^ D "ettft: < . '^65 *tE»©fe«6fcES«« 

«:«»^*«fcHfftO|BIH^E»**CB«U&*--A 
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[0 0 5 6] B5I1 ^yFIC-f>*«IWW, flIAtf 
-h'Jy^4 5(0— BIT?**. uuT4 Ote« 

[0057] *«WT«effisn-5-r >9*?3lv htmm 

[0 0 5 8] ^6^43ViT, 7 OfiEH^Xy hT^o 
1 >2&mWt(D*V7>( X&^fTZ^y FSB 7 l^S-T 

86CD*S![5fiaPT*5. JKDiafta-— y N7 0H B!4 



16 



[0 0 5 9] 



8 1, 8 2, 8 3, 8 4^n^XD-, v 

fcfcOEfl^y X, 8 5lj:i6«M« 

*ltfflT«AyH7?*5. tt^y Htt«9El^&E»S!SI 

t>, 4>&< t*>*fioE*-f>^39«E»JK^##'r«>ffl 
^8 {CTKb^^JC, l^OEflk^y KT-f ID- , Tif 

oEftW^EL/tliiftttajc^sa^y HoffiM 
[0 0 6 0] 

SfcJWfrWfcKW-rs. Sc* r^5j r%j t& 

U ipt Lfe g c Pfel: i 0 it l/fco 

[0 0 6 1] Hffiflll 

0. 2 2 )xmcO^>yi/>^^;^— : 7DD 

3> 4. 8KW»^nTViSJWfeBj**Afe#^ 



2T, *»MC0E«*i*&*Jfi-r-5»&JC* 

• ^>i^VMJ-n-y^;VT>^x^A^Q^< F WH^fi : 3 1 1) 

5. Of® 



D — X, 1 0%7n^U— ] 

• yX?l/>^'j3-;i, 

(0 0 6 2] W>i7l ©fp») TE<&J«#£iB 

icTiDjESgigbT, ph^4. 8 (:^i$nr^§7x 

<XP f>gYl 

• C. I . #<i\s>? KXD-8 6 



40 



1 0. OSB 
1 o. os& 

7 5. Offl 

x7X ^y^Oftfi^f^YK Ml, CI, 
BUiL Ml, C lRZfB 1 >^ I 

[0 0 6 3] 



0. 
8 7. 



28B 
1 0S5 
0 5g& 
9 535 



[0 0 6 4] 
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• C. I. 7yyHl/yH2 8 9 

• -<^->^* 



0. 
8 7. 



18 
2. 5gR 
1 Offi 
0 5gU 
4 5g|5 



0. 
8 7. 



[0 0 6 6] 



- • 585 

i oeK 

0 5 015 
4 5BS 



• C. I . 2 

• < 

[0 0 6 7] ±iB©«fcLT#Snfe*SI»*!l©iS«:j|a 
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